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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an operation with 
high efficiency, and improve fuel economics and exhaust 
emission control property by providing a plurality of 
output characteristics in an engine. 
SOLUTION: A first engine 1 and a second engine 5 are 
provided in a hybrid vehicle. A mode is switched into 
three modes of a case where only first engine 1 is 
operated, a case where only second engine 5 is 
operated, and a case where both first and second 
engines 1 and 5 are operated. The first engine 1 having a 
small output is independently used at the time of a low 
load, a second engine 5 having an output larger than that 
of the first engine 1 is independently used In an 
intermediate load, and both first and second engines 1 
and 5 are used in a high load, so that three engine 
operating modes are provided. Maximum efficiency 
regions for an engine are generated at three zones so as 
to improve fuel consumption in normal traveling, and 
improve exhaust emission control. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hybrid car characterized by said engine having two or more output characteristics 
in the engine for making it run a car, and the hybrid car equipped with the dynamo-electric 
machine. 

[Claim 2] The hybrid car characterized by changing the engine which is equipped with two or 
more engines and used with a load required for transit in a hybrid car according to claim 1 in 
order to obtain two or more output characteristics. 

[Claim 3] The hybrid car characterized by having the motor generator which can perform the 
change of a drive and a generation of electrical energy for two or more engines of every in a 
hybrid car according to claim 2. 

[Claim 4] The hybrid car characterized by changing the 2 modes of the case where have the 
engine of the two same output characteristics and only one engine is operated in a hybrid car 
according to claim 2, and the case where both engines are operated. 

[Claim 5] The hybrid car characterized by changing the 3 modes of the case where have the 
engine of two different output characteristics and only one engine is operated in a hybrid car 
according to claim 2, the case where only the engine of another side is operated, and the case 
where both engines are operated. 

[Claim 6] The hybrid car characterized by having two engines, driving the knuckle spindle of a 
car with one engine in a hybrid car according to claim 2, and driving the rear wheel shaft of a car 
with the engine of another side. 

[Claim 7] The hybrid car characterized by having a diesel power plant and a gasoline engine and 
making the exhaust gas of a gasoline engine mix in the inhalation air of a diesel power plant in a 
hybrid car according to claim 2. 

[Claim 8] In a hybrid car according to claim 1, it has a generator and a motor as said dynamo- 
electric machine. The output shaft and motor which connect the crankshaft of said engine and 
the revolving shaft of a generator, and are connected with an axis arm are connected. It has a 
clutch between the crankshaft of said engine, and said output shaft. The travel speed of a car at 
a low speed in the case of a light load Said clutch is made open, mechanical connection is 
solved, and the torque to said output shaft is generated only by said motor, using said engine as 
a source of power of said generator. In the case of a heavy load It is the hybrid car which made 
said clutch close, connected the crankshaft and said output shaft of said engine mechanically, 
and was characterized by for the torque to said output shaft using said engine and said motor 
together, and only said engine generating it. 

[Claim 9] The hybrid car characterized by having the engine of the Taki cylinder and stopping the 
gas column of said engine with a load required for transit in a hybrid car according to claim 1 in 
order to obtain two or more output characteristics. 

[Claim 10] The hybrid car characterized by changing the air-fuel ratio of the gaseous mixture 
supplied to said engine with a load required for transit in a hybrid car according to claim 1 in 
order to obtain two or more output characteristics. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the hybrid car it runs using power with an engine, and 

the power by the motor. 

[0002] 

[Description of the Prior Art] There are an electric vehicle which used the dynamo-electric 
machine (it is called a generator when generating driving force and changing a motor and driving 
force into power hereafter.), an automobile using an internal combustion engine, a hybrid car 
which combined the internal combustion engine, the external combustion engine, and the motor 
in an automobile, and there is a technique indicated by JP,8-98322,A. JP,7"-336810,A, etc. about 
drive control of a hybrid car. About drive control of a hybrid car, there are a series hybrid 
method which drives a car by the motor using the power of the generator driven with the engine, 
and a parallel hybrid system which compounds engine driving force and the driving force of a 
motor mechanically, and drives a car. Moreover, the series parallel hybrid system which 
compounded both this method is known. For example, in the series parallel hybrid system 
indicated by JP.8-98322,A. it becomes a series hybrid mode by turning off a clutch at the time 
of low-speed transit. At this time, an efficient generation of electrical energy can be performed 
by making an engine rotational frequency high. Moreover, at the time of high-speed transit, it 
became a parallel hybrid mode by connecting a clutch, the torque generated with an engine could 
be told to the direct-drive ring, and comfortable operability is secured. Moreover, in JP,7- 
3368 10,A, in order to operate an engine in an efficient field, the engine, the motor, and the 
generator are connected with the epicyclic gear drive which is a differential gear. The effect on 
an engine speed is mitigable by controlling the torque of a motor and a generator, and an engine 
speed by this, even if the run state of a car changes. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
technique, it is not considered about the output characteristics of the engine which drives a 
hybrid car. Engine output characteristics are expressed by the engine speed and engine torque 
at the time of throttle full open operation as shown in drawing 10 . In drawing 10 , engine 
effectiveness is shown as an iso efficiency curve, the most efficient field (this field is called a 
maximum-efficiency field below) exists in the range of a certain rotational frequency and torque, 
and about 30% of effectiveness is acquired in this maximum-efficiency field in the conventional 
gasoline engine for automobiles. However, a maximum-efficiency field is narrow and whether an 
engine can be made to operate in a maximum-efficiency field can call it the key point of 
improvement in a fuel economy or exhaust air purification nature. In JP,8-98322,A and JP,7- 
33681 0,A, in order to use this maximum-efficiency field as much as possible, the above works 
are carried out, but since a maximum-efficiency field is very narrow, in various car transit modes, 
it is difficult to operate an engine in a maximum-efficiency field. In the conventional example, it is 
necessary to operate in that engine efficiency gets worse reluctantly or. in order for change of a 
car run state to make effect hard to affect an engine, it is necessary to enlarge the capacity of a 
motor and a generator, and a fall, the volume, and weight increase of engine efficiency are 
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caused, and the room of an improvement is left behind also about a fuel economy or exhaust air 
purification nature. 

[0004] Then, it can operate at high effectiveness and the purpose of this invention is to offer the 

hybrid car which can improve a fuel economy and exhaust air purification nature. 

[0005] 

[Means for Solving the Problem] Two or more output characteristics are given to said engine in 
the engine for making it run a car, and the hybrid car equipped with the dynamo-electric 
machine. Thereby, two or more engine maximum-efficiency fields can be obtained (two or more 
fields where effectiveness becomes high are made into the field where effectiveness is low). By 
the ability of two or more maximum-efficiency fields to be obtained, a wide range maximum- 
efficiency field can be obtained and improvement in fuel consumption and exhaust air purification 
can be attained. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. 

[0007] Drawing 1 is drawing showing the hybrid car of one example by this invention. 
[0008] First, a configuration is explained. 

[0009] The clutch 3 which opens and closes the mechanical connection between the first engine 
1 whose configuration of the hybrid car of this example is internal combustion or an external 
combustion engine, the first motor generator 4 which drives by exchanging the power from a dc- 
battery 1 7 and generating electricity, and the crankshaft 2 of the first engine 1 and the first 
motor generator 4 exists. Moreover, the clutch 10 which opens and closes the mechanical 
connection between the second engine 5 which is internal combustion or an external combustion 
engine, the second motor generator 7 which drives by exchanging and generating the power from 
a dc-battery 1 7, and the crankshaft 6 of the second engine 5 and the second motor generator 7 
exists. A single is sufficient as a dc-battery 17, and they may be arranged. [ two or more ] The 
first motor generator 4 and second motor generator 7 are connected through a differential gear 
20, a clutch 8 and a clutch 9. a brake 18, and a brake 19. A differential gear 20 is an epicyclic 
gear drive connected with an engine 1, an engine 5, and an output shaft 1 1, and the running 
torque of an engine 1 can be transmitted to an output-shaft 1 1 and motor generator 7 side, and 
it can transmit the running torque of transfer or an engine 5 to an output-shaft 1 1 and motor 
generator 4 side. The differential gear between which the other fluids of an epicyclic gear were 
made to be placed is sufficient as a differential gear 20. Moreover, although a clutch and a brake 
open and close intermittently, it may have the extent slip which is a file plate etc. A clutch 8 and 
a clutch 9 may open and close mechanical connection to the second motor generator and the 
input shaft of a differential gear 20 for a start, and said clutches 8 and 9 may be hydraulic 
couplings. The first engine 1, second engine 5, first motor generator 4, and second motor 
generator 7 are cooled by the cooling water cooled by the radiator 15. Moreover, a cooling 
system may be arranged for every engine and motor generator, and may share the engine of 
arbitration, and the cooling system of a motor generator. Moreover, the first engine 1, second 
engine 5, first motor generator 4, and second motor generator 7 are controlled by the controller 
16 which is a control unit. Moreover, a controller may be arranged for every engine and motor 
generator, and may share the engine of arbitration, and the control system of a motor generator. 
The output of a differential gear 20 is outputted from an output shaft 1 1, is inputted into a 
change gear 12, is transmitted to a tire 14 from an axis arm 13 through a differential gear 21, and 
generates driving force required for transit of a car. A change gear 12 may be a nonstep variable 
speed gear, and may be a change gear of the owner stage which consists of the gear trains. 
Moreover, when a ** ratio is controllable by the differential gear 20, you may not be. 
[0010] Although the engine of isomorphism is sufficient as the first engine 1 and second engine 
5, they are used as the engine with which output characteristics are different by this example. 
The output characteristics of the first engine 1 are shown in drawing 3 (a), and the output 
characteristics of the second engine 5 are shown in drawing 3 (b). Drawing 3 (a) and (b) make it 
as an engine speed at an axis of abscissa, make them engine torque at an axis of ordinate, and 
show the torque curve at the time of engine throttle full open, and the engine iso efficiency 
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curve. As for an engine, a certain engine speed and the maximum-efFiciency field of a certain 
torque where engine efficiency serves as max by the way exist. In others, effectiveness worsens 
for every iso efficiency curve in the field in which the maximum-efficiency field in drawing serves 
as a fuel consumption best. In drawing 3 (a) and drawing 3 (b), the torque outputs at the time of 
throttle full open differ. That is, in drawing 3 (a) and drawing 3 (b), it is the engine with which 
output characteristics differ, and this can be obtained according to engine formats (adjustment 
of a heat cycle, displacement, the existence of supercharge, the number of valve trains, the 
number of gas columns, and others etc.). 
[0011] Next, actuation is explained. 

[0012] Also in the conventional hybrid car, although operation actuation changes with transit 
conditions (the vehicle speed, load profile initiation, etc.), the description of this example is a 
point which changes two or more engine properties according to transit conditions. 
[0013] What arranged the change of the actuation in this example is shown in Table 1. 
[0014] 
[Table 1] 
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[0015] The hybrid car of this example is changing each actuation expressed in Table 1. As shown 
in drawing 2 , the change of each actuation processes the signal of each sensor (throttle 
opening, the vehicle speed, driving torque, inclination, acceleration, an engine speed, a dc-battery 
residue, in addition to this) which is not illustrated by CPU 16, and guesses the transit situation 
of a car. Proper operation mode is judged from a car transit situation after that, it outputs to 
each engine, a dynamo-electric machine, and an actuator, and operation mode is changed. The 
sensor raised here may be an example, each sensor independent is sufficient as it, and two or 
more amounts of sensors are sufficient as it. 
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[0016] Next, each operation mode is explained 

[0017] First it is in motor transit mode drives a motor generator 4 and a motor generator 7 as a 
motor, and it runs as an electric vehicle as the 1st mode. All over Table 1, it becomes numbers 
1-5. While making actuation as a clutch 3, making a clutch 10 open and solving machine 
connection in engines 1 and 5, clutches 8 and 9 and brakes 18 and 19 are controlled by transit 
conditions, and torque is transmitted to an output shaft. First, when close and a clutch 9 were 
carried out for the clutch 8 and off (condition of which the brake was canceled), and a brake 19 
are turned on for open and a brake 18 (the inside of Table 1, number 1) (condition to which 
brakes were applied), an output shaft 1 1 is driven by the torque generated with the motor 
generator 4. Moreover, when close and a brake 18 are set to ON and a brake 19 is set to OFF 
for open and a clutch 9 (number 2), an output shaft 1 1 drives a clutch 8 by the torque generated 
with the motor generator 7. Moreover, if close and a brake 18 are set to OFF and a brake 19 is 
set to OFF for close and a clutch 9 (number 3), an output shaft 1 1 will drive a clutch 8 by the 
torque generated in both the motor generator 4 and the motor generator 7. If the rotational 
frequency of motor generators 4 and 7 and torque are controlled at this time, the rotational 
frequency of an output shaft 1 1 and torque can be changed to a stepless story. In this case, 
there may not be a change gear 12. Moreover, a generator and another side can also be used for 
which of a motor generator 4 or a motor generator 7, or one of the two as a motor in the same 
condition (numbers 4 and 5). 

[0018] Next, it is the SHIRISU hybrid system (all over Table 1, it is written as S-HEV.) drives a 
motor generator 7 as a motor with the power which drove the motor generator 4 with the engine 
1, generated as the 2nd mode (it is called the mode 2.), and was generated with the motor 
generator 4, and it runs with the torque of a motor generator 7 (number 10). The mode 2 is used 
when dc-battery charges run short. Moreover, it is also possible to drive a motor generator 4 as 
a motor conversely with the power generated with the motor generator 7, and to run with the 
torque of a motor generator 4 (number 1 1 ). 

[0019] Actuation of a number 10 makes a clutch 3 close, and connects an engine 1 and a motor 
generator 4. A clutch 10 is made open and solves machine connection in an engine 5. A motor 
generator 4 is driven in this condition, and the first engine 1 is put into operation. Moreover, if 
open and a clutch 9 are turned off for a clutch 8, on and a brake 1 9 are turned off for close and 
a brake 18 and a motor generator 4 is changed into the role of a generator from a motor, with 
the engine 1 after starting, a motor generator 4 is driven mechanically, and a motor generator 4 
will work as a generator and it will generate power. A part of power generated with the motor 
generator 4 is supplied to a motor generator 7, exchanging power with a dc-battery, and a motor 
generator 7 works as a motor and generates torque. An output shaft 1 1 is driven by the torque 
generated with the motor generator 7 (number 10). Moreover, similarly, in a clutch 8, when open 
and a brake 18 are set to OFF and a brake 19 is set to ON, an engine 2 and a motor generator 7 
are connected [ clutch / 9 / close and ], a motor generator 4 is connected with an output shaft 
through a differential gear 20, and an output shaft 1 1 is driven by the torque generated with the 
motor generator 4 (number 1 1 ). 

[0020] Since the output characteristics of the first engine are considered as the low torque 
output like drawing 3 , whether a generator is driven using one of the first engine 1 and the 
second engine 5 generates electricity with few the first engine 1 and motor generator 4 of fuel 
consumption, and it makes it run a car with a motor generator 7 in this example, although it 
changes by the design of an engine and a motor generator. 

[0021] Next, the 3rd mode (it is called the mode 3.) is the mode driven with both torque 
generated with engine driving force and an engine motor generator. The modes 3 are an engine 
and the parallel hybrid system (all over Table 1, it is written as P-HEV.) of motor concomitant 
use. 

[0022] The case where only the first engine is first used as an engine is explained. Clutches 3 
and 8 make close, a clutch 9, and a clutch 10 open. Moreover, a brake 18 is set to OFF and 19 
sets to ON (number 12). At this time, the first engine 1 generates driving force and a motor 
generator 4 acts as a generator. The driving force which said first engine 1 generates is told to 
an output shaft 1 1 through a differential gear 20. A change gear 12 performs allocation of the 
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vehicle speed and torque. If a change gear 12 is a nonstep variable speed gear, even if the 
vehicle speed changes, an engine speed will be kept constant as much as possible. Now, since it 
is the maximum-efficiency field of the first engine when transit need torque is black-lacquered 
square mark ** in drawing 4 on an output shaft 1 1 as shown in drawing 4 , it runs only with the 
first engine 1. A motor generator 4 generates the power which needs car equipment, and the 
insufficient power of a dc-battery 17 (number 12). At this time, transit need torque increases 
next, when it is the location of trigonum mark **. a clutch 9 is made close, a motor generator 7 
is used as a motor by setting a brake 19 to OFF, and a part for the torque which ran short with 
the first engine 1 is compensated (number 13). When torque still runs short, a motor generator 4 
is also used as a motor and is compensated with a part for insufficient torque (number 14). 
[0023] When transit need torque furthermore increases and it becomes square mark ** of void, 
it becomes the maximum-efficiency field of the second engine 5. In this case, it is more efficient 
to run only with the second engine 5. Then, where open and a brake 19 are turned on for a 
clutch 9. the second engine 5 is put into operation with a motor generator 7. After the second 
engine 5 starts, a clutch 9 is made close and the driving force of off, then the second engine 5 
gets across a brake 19 to an output shaft 11. If a clutch 8 is made open after this and a brake 18 
is turned on, connection of the first engine 1 and an output shaft 11 will be solved, and the first 
engine 1 will be stopped after that. A motor generator 7 generates after that the power which 
needs car equipment, and the insufficient power of a dc-battery 17 (number 15). Next, transit 
need torque increases, when it is the location of asterisk *, a motor generator 4 works as a 
motor and a part for the torque which ran short with the second engine 5 is compensated 
(number 16). When torque still runs short, a clutch 8 is made close, a brake 18 is turned OFF, a 
motor generator 4 is also used as a motor, and a part for insufficient torque is compensated 
(number 17). 

[0024] When transit need torque furthermore increases and it becomes rhombus mark <>, it 
becomes a maximum-efficiency field at the time of both operating the first engine 1 and second 
engine 5. In this case, since the second engine 5 is already operating, where open and a brake 18 
are turned on for a clutch 8, the first engine 1 is put into operation with a motor generator 4. 
After the first engine 1 starts, the driving force with which the clutch 8 was made close and it 
acted the brake 18 to the torque of off, then the second engine 5 as the supercargo of the 
torque of the first engine 1 gets across to an output shaft 1 1. A motor generator 4 or a motor 
generator 7 generates after that the power which needs car equipment, and the insufficient 
power of a dc-battery 1 7 (number 1 8). Furthermore transit need torque increases, when it is the 
location of asterisk mark *, a motor generator 4 works as a motor and a part for the torque 
which ran short with the first engine 1+ second engine 5 is compensated (number 19). When 
torque still runs short, a clutch 9 is made close, a brake 19 is turned OFF, a motor generator 7 is 
also used as a motor, and a part for insufficient torque is compensated (number 20). 
[0025] moreover — the mode 3 — one of the two of a motor generator 4 and a motor generator 
7 — a motor — one of the two can already be used as a generator, the time of the first engine 
being operated — clutches 3, 8, and 9 — close and a clutch 10 — open and brakes 18 and 19 — 
off — carrying out — one of the two of a motor generator 4 and a motor generator 7 — a motor 
— already let one of the two be a generator. In this case, the torque in a differential gear 20 is 
distributed by the load torque of a generator, and the rotational frequency to an output shaft and 
torque can be changed by it. Moreover, when the second engine 5 is operated, close and a clutch 
9 are set open and clutches 3, 8, and 10 set brakes 18 and 19 to OFF. Moreover, when the first 
engine 1 and second engine 5 are both operated, clutches 3, 8, 9, and 10 are made close, by 
turning OFF, the torque in a differential gear 20 is distributed similarly, and brakes 18 and 19 can 
change the rotational frequency to an output shaft, and torque. 

[0026] The description of this example is the point that two or more engine maximum-efficiency 
fields can be obtained because an engine has two or more output characteristics. Improvement 
in fuel consumption and exhaust air purification can be attained by being able to obtain a 
maximum-efficiency field wide range than the maximum-efficiency field of an engine only with 
single output characteristics, responding to need torque, and operating and stopping an engine by 
the ability of two or more maximum-efficiency fields being obtained. Furthermore, a 
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miniaturization can be attained that what is necessary is Just to compensate the insufficiency to 
the transit need torque of each engine with a dynamo-electric machine. 

[0027] Moreover, the change of each engine can be attained and can make it run a car by the 
motor independent by preparing a clutch. Moreover, by change of a load required for transit, it 
becomes independently possible about two or more engines to operate by linkage, and two or 
more engine maximum-efficiency fields can be obtained. 

[0028] Therefore, the mode 1 does not put an engine into operation by torque required for 
transit of a car, but it runs with the driving force of a motor, using a motor generator as a motor. 
The mode 2 (SHIRISU hybrid system) makes an engine the source of power to which a generator 
is turned, and it runs by generating the torque to an output shaft only by said motor. The mode 3 
(parallel hybrid system) in which use an engine and a motor together and torque is generated is 
changed. Further in the mode 3 Operation of two or more engines can be changed (two or more 
engines are operated by independent or linkage), ****** can become possible, two or more 
engine maximum-efficiency fields can be obtained, and improvement in fuel consumption and 
exhaust air purification can be attained. 

[0029] Moreover, the motor and generator which accompany an engine can be used as the small 
motor generator of one by having the motor generator which can perform the change of a drive 
and a generation of electrical energy for two or more engines of every. Moreover, with individual 
starting of each engine, and a certain engine, the width of face which only a generation of 
electrical energy controls like torque assistance with a certain engine spreads by attaching for 
every engine. Furthermore, the physique of each dynamo-electric machine and weight can be 
stopped. 

[0030] Moreover, when it has the engine (an engine 1 and engine 2) of two different output 
characteristics and only an engine 1 is operated like this example, the case where only an engine 
2 is operated, and an engine 1 and an engine 2, since the 3 modes with the case where it both 
operates can be changed At the time of low loading, the engine 1 with a small output is used 
independently (an engine 2 stops). At the time of an inside load, the engine of a bigger output 
than the engine 1 of an output can be used independently (an engine 1 stops), an engine 1 and 
an engine 2 can be used at the time of a heavy load, both operating, and three engine operation 
modes can be obtained. For this reason, three places will arise and an engine maximum- 
efficiency field can attain improvement in fuel consumption at the time of stationary transit, and 
exhaust air purification. 

[0031] Moreover, when changing operation of an engine within the time of the change in each 
mode, or the same mode, a clutch is connected and connected, but if this connection is 
performed suddenly, a shock will come out at the time of connection. Therefore, displeasure is 
given to a passenger. In this example, in case a clutch is connected, rotation fluctuation is not 
given to an output shaft by controlling the engine speed of a dynamo-electric machine or an 
engine at ** which changes two or more engines, but change of a smooth engine and engine 
starting can be performed, without impressing the shock at the time of unpleasant connection in 
a passenger so that an output shaft 11, the engine shaft 2, or the engine speed of 6 may be 
doubled. 

[0032] Although considered as the engine with the output characteristics from which two 
engines (the first engine 1 and second engine 5) differ in this example, you may be the engine 
with the same output characteristics of isomorphism. The output characteristics in that case 
become two maximum-efficiency fields like drawing 5 . Since many number of the engine itself is 
produced by using the engine of isomorphism, cost can be reduced by volume efficiency. 
[0033] Moreover, by sharing at least one of the cooling system of two or more engines, a fuel 
system, and the control systems, a cooling system required for the usual engine, a fuel system, 
and a control system can be realized by expansion of capacity etc., even if an engine becomes 
plurality, and low cost can be realized. 

[0034] Moreover, when the first engine 1 is a gasoline engine and the second engine 5 is a diesel 
power plant, the exhaust gas of the first engine 1 (gasoline engine) may be made to mix in the 
inhalation air of the second engine 5 (diesel power plant). In the case of the gasoline engine, the 
so-called EGR (Exhaust Gus Recirculation) which returns an engine exhaust gas to inhalation of 
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air for exhaust gas purification is performed. However, output degradation is large even if it 
performs EGR by the diesel power plant. However, by cooling through a heat exchanger and 
mixing the exhaust gas of a gasoline engine with the inhalation air of a diesel power plant, output 
characteristics are not sacrificed but purification of a large exhaust gas can be performed. 
[0035] By taking such a configuration, although fuel consumption effectiveness is good, it can 
raise the exhaust air purification nature of the diesel power plant which has a problem in exhaust 
air purification nature, and it can improve engine fuel consumption. 

[0036] Next, structural drawing of the 2nd example of this invention is shown drawing 6 . The 2nd 
example obtains [ 1st ] two or more output characteristics with a single engine to the point that 
the example obtained two or more output characteristics with two or more engines. 
[0037] The configuration of the hybrid car of this example exchanges and generates the engine 1 
of the Taki cylinder, and the power from a dc-battery 1 7, and the clutch 3 which opens and 
closes the mechanical connection between the first motor generator 4 which drives, and the 
crankshaft 2 of an engine 1 and the first motor generator 4, and the second motor generator 7 
exist. The first motor generator 4 and second motor generator 7 are connected through a 
differential gear 20, a clutch 8 and a clutch 9. a brake 18, and a brake 19. Although the 
differential gear 20 consists of epicyclic gears which consist of two input shafts and output 
shafts, the differential gear between which the fluid was made to be placed is sufficient as it. 
Moreover, although a clutch and a brake open and close intermittently, it may have the extent 
slip which is a file plate etc. A clutch 8 and a clutch 9 may open and close mechanical 
connection to the second motor generator and the input shaft of a differential gear 20 for a 
start, and said clutches 8 and 9 may be hydraulic couplings. An engine 1, the first motor 
generator 4, and the second motor generator 7 are controlled by the controller 16 which is a 
control unit. The output of a differential gear 20 is outputted from an output shaft 1 1, is inputted 
into a change gear 12, is transmitted to a tire 14 from an axis arm 13 through a differential gear 
21. and generates driving force required for transit of a car. As long as a change gear 12 is made, 
it may be a nonstep variable speed gear, and it may be a change gear of the owner stage which 
consists of the gear trains. Moreover, when a ** ratio is controllable by the differential gear 20. 
you may not be. 

[0038] Actuation is the mode drives a motor generator 4 and a motor generator 7 as a motor, 
and it runs as an electric vehicle as the 1st mode first. It controls clutches 8 and 9 and a brake 
18 by transit conditions, and transmits torque to an output shaft while actuation makes a clutch 

3 open and solves machine connection of an engine 1. First, when close is turned off for a clutch 
8 and open and a brake 1 8 are turned off for a clutch 9. an output shaft 1 1 is driven by the 
torque generated with the motor generator 4. Moreover, when open is turned on for a clutch 8 
and close and a brake 18 are turned on for a clutch 9, an output shaft 1 1 is driven by the torque 
generated with the motor generator 7. Moreover, if close and a clutch 9 are set close and a 
brake 18 is set to OFF, an output shaft 1 1 will drive a clutch 8 by the torque generated in both 
the motor generator 4 and the motor generator 7. If the rotational frequency of motor generators 

4 and 7 and torque are controlled at this time, the rotational frequency of an output shaft 1 1 and 
torque can be changed to a stepless story. In this case, there may not be a change gear 12. 
[0039] Next, it is the SHIRISU hybrid system drives a motor generator 7 as a motor with the 
power which drove the motor generator 4 with the engine 1, generated as the 2nd mode, and was 
generated with the motor generator 4, and it runs with the torque of a motor generator 7. The 
mode 2 is used when dc-battery charges run short. 

[0040] Actuation makes a clutch 3 close and connects an engine 1 and a motor generator 4. A 
motor generator 4 is driven in this condition, and an engine 1 is put into operation. Moreover, if 
open is turned on for a clutch 8, close and a brake 1 8 are turned on for a clutch 9 and a motor 
generator 4 is changed into the role of a generator from a motor, with the engine 1 after starting, 
a motor generator 4 is driven mechanically, and a motor generator 4 will work as a generator and 
it will generate power. A part of power generated with the motor generator 4 is supplied to a 
motor generator 7, exchanging power with a dc-battery, and a motor generator 7 works as a 
motor and generates torque. An output shaft 1 1 is driven by the torque generated with the 
motor generator 7. 
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[0041] Next, the 3rd mode is the mode driven with both torque generated with engine driving 
force and an engine motor generator. The modes 3 are an engine and the parallel hybrid system 
of motor concomitant use. 

[0042] Clutches 3 and 8 are made close and make a clutch 9 open. Moreover, a brake 18 is 
turned off. It generates with an engine 1 and the driving force at this time is told to an output 
shaft 1 1 through a differential gear 20. At this time, the driving torque to an output shaft is 
determined by the load of a motor generator 7, and the ** ratio of an output shaft 1 1 to the 
input shaft of a differential gear 20 is determined by adjustment of the load of a motor generator 
7. However, since power will drop off so that engine driving torque may rotate a motor generator 
7 if the driving torque more than the load which can adjust a motor generator 7 is given, when an 
engine torque is large, load-carrying capacity of a motor generator 7 may be enlarged, or a brake 
may be prepared between a differential gear 20 and a clutch. 

[0043] An engine 1 can have two or more cylinders, and can stop a cylinder. The output 
characteristics of the engine at the time of carrying out a gas column pause with the case where 
all gas column operations are carried out come to have two maximum-efficiency fields, as shown 
in drawing 7 . What is necessary is just to complement the insufficiency of transit need torque 
with motor generators 4 and 7 for between these two maximum-efficiency fields, as the 1st 
example showed. The description of this example is a point which obtains two or more engine 
output characteristics by stopping the gas column of a single multiple cylinder engine, and is 
changed according to transit conditions. If it becomes a close by-pass bulb completely while the 
air-supply-and-exhaust valve of this cylinder that has stopped has stopped, since a pumping 
loss while having stopped does not occur, effectiveness will improve. 

[0044] Therefore, the mode 1 does not put an engine into operation by torque required for 
transit of a car, but it runs with the driving force of a motor, using a motor generator as a motor. 
The mode 2 (SHIRISU hybrid system) makes an engine the source of power to which a generator 
is turned, and it runs by generating the torque to an output shaft only by said motor. In the mode 
3, two or more engine maximum-efficiency fields can be further obtained by performing a gas 
column pause of a single multiple cylinder engine by changing the mode 3 (parallel hybrid system) 
in which carry out motor concomitant use with an engine, and torque is generated, and 
improvement in fuel consumption and exhaust air purification can be attained. 
[0045] Moreover, the motor and generator which accompany an engine can be used as the small 
motor generator of one by having the motor generator which can perform the change of a drive 
and a generation of electrical energy for two or more engines of every. 

[0046] Next, the example of this invention is explained [ 3rd ]. Although the structure of the 3rd 
example is almost the same as the 2nd example, it is characterized by changing the air-fuel ratio 
of the gaseous mixture supplied to an engine 1. The output characteristics of the engine at the 
time of supplying gaseous mixture by the case where it supplies by theoretical air fuel ratio, and 
Lean come to have two maximum-efficiency fields, as shown in drawing 8 . What is necessary is 
just to complement the insufficiency of transit need torque with motor generators 4 and 7 for 
between these two maximum-efficiency fields, as the 1st example showed. The description of 
this example is a point which obtains two or more engine output characteristics by changing the 
air-fuel ratio of the gaseous mixture of a single multiple cylinder engine, and is changed 
according to transit conditions. 

[0047] By taking such a configuration, MEKAROSU, such as friction loss in the cylinder which 
the gas column in the gas column pause engine in the 2nd example which stopped generates and 
which pumping-lost and stopped, is mitigable. In the mode 3, two or more output characteristics 
can be obtained with a single engine by changing operation ********** to the output 
characteristics which made the air-fuel ratio Lean by change of a load required for transit by 
theoretical air fuel ratio. Moreover, by having a motor, the torque and the rotational frequency 
which run short in case an air-fuel ratio shifts to theoretical air fuel ratio from Lean, when a load 
required for transit changes are suppliable, and since the amount to compensate also decreases, 
a dynamo-electric machine is made small. Therefore, improvement in fuel consumption and 
exhaust air purification can be attained. 

[0048] Next, structural drawing of the 4th example of this invention is shown in drawin^_9 . The 
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4th example arranges two engines and motor generator in the 1 st example to a car order ring, 
respectively. 

[0049] The first engine 1 which drives the front wheel 14 of a car, the second engine 5 which 
drives a motor generator 4 and a rear wheel 1 1 4, and a motor generator 7 are arranged. The 
same effectiveness as the 1st example can be acquired by considering as such arrangement. 
When the first engine 1 and second engine 5 are both operated, it can consider as a four-wheel 
drive and transit stability can be planned. Moreover, by arranging the engine which is a heavy lift 
before and after a car body, a weight distribution [ before and after ] can be made comparable, 
and performance-traverse ability, such as revolution of a car, can be improved. Moreover, the 
engine arranged forward and backward softens the impact at the time of a collision, and 
contributes also to collision safety. 

[0050] Next, the 5th example of this invention is two or more ****** about the dc-battery which 
a dynamo-electric machine and power exchange. 

[0051] By considering as such a configuration, since there are other dc-batteries when one dc- 
battery stops functioning for a certain reason, operation can be continued also in the 
unexpected situation. 

[0052] Moreover, as for at least one of two or more dc-batteries, charge and discharge voltage 
may differ. 

[0053] The capacity of each dc-battery can be determined appropriately and the decrease of 
weight by the miniaturization of a dc-battery can be planned because charge and discharge 
voltage differs. The dc-battery of 12V and the dc-battery of 200V are carried. The dc-battery of 
12V For example, a controller. Consider as the thing of the electrical potential difference 
currently used by conventional automobile, such as a navigation system and an audio, and since 
the motor of a hybrid car, and a generator and the various electrically powered equipments of 
engine accompanying (electromagnetism an electric rotary pump, an injector, valve train, etc.) 
are high power Each power resource can be optimized by preparing the dc-battery from which 
the electrical potential difference differed by the role, and total weight can be stopped as the 
dc-battery of 200V is used, in order to make the amount of currents small. 
[0054] at least one [ moreover, ] among two or more dc-batteries — a fuel cell — ** — you 
may carry out. 

[0055] Total weight and cost can be held down by the thing for which the dc-battery from which 
the engine performance and cost differed by the role is prepared — by considering as such a 
configuration, one dc-battery holds down magnitude and cost as a thing of the electrical 
potential difference currently used by conventional automobile, such as a controller, a navigation 
system, and an audio, and the motor of a hybrid car, and a generator and the various electrically 
powered equipments of engine accompanying (electromagnetism an electric rotary pump, an 
injector, valve train, etc. make a highly efficient fuel cell — 

[0056] Moreover, at least one of two or more dc-batteries may be ahead arranged rather than a 
car center of gravity, and other dc-batteries may be arranged more back than a car center-of- 
gravity location. 

[0057] By considering as such a configuration, by arranging two dc-batteries which are heavy 
lifts before and behind the center of gravity of a car, a weight distribution [ before and after ] 
can be made comparable, and performance-traverse ability, such as revolution of a car, can be 
improved. Moreover, the dc-battery arranged forward and backward softens the impact at the 
time of a collision, and contributes also to collision safety. 

[0058] With the above means, the hybrid car which improves a fuel economy and exhaust air 
purification nature with the combination of the internal combustion engine and external 
combustion engine which are the purpose of this invention, and a dynamo-electric machine can 
be offered. 

[0059] The description of each example stated above is listed below. 

[0060] (1) In the engine for making it run a car, and the hybrid car equipped with the dynamo- 
electric machine, said engine has two or more output characteristics. Thereby, two or more 
engine maximum-efficiency fields can be obtained (two or more fields where effectiveness 
becomes high are made into the field where effectiveness is low). By the ability of two or more 
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maximum-efficiency fields to be obtained, a maximum-efRciency field wide range than the 
maximum-efficiency field of an engine only with single output characteristics can be obtained, 
and improvement in fuel consumption and exhaust air purification can be attained. At this time, 
they are able to extend a maximum-efficiency field, as two or more maximum-efficiency fields 
exist in near mutually. 

[0061] (2) Arrange the clutch or at least one or more hydraulic couplings which open and close 
mechanical connection between the output shafts connected with a dynamo-electric machine 
shaft-axis arm between engine shaft-dynamo-electric machine shafts. By considering as such a 
configuration, connection to an engine shaft and an output shaft can be opened and closed now, 
and when it is in transit mode a car runs in the time of an engine shutdown, it is lost that a 
motor takes an engine about. For this reason, a motor stops receiving MEKAROSU and can 
miniaturize it. Moreover, possibility that it can operate in the field where effectiveness is high 
becomes high, and an engine can attain improvement in fuel consumption, and exhaust air 
purification. Moreover, it can prevent the torque pulsation at the time of engine starting checking 
propagation and the transit amenity to an output shaft. 

[0062] (3) In order to obtain two or more output characteristics, it has two or more engines and 
change the engine used with a load required for transit. Since it becomes independently possible 
about two or more engines to operate by linkage and two or more engine maximum-efficiency 
fields can be obtained by change of a load required for transit by considering as such a 
configuration, improvement in fuel consumption and exhaust air purification can be attained. 
[0063] (4) It has the motor generator which can perform the change of a drive and a generation 
of electrical energy for two or more engines of every. Thereby, the motor and generator which 
accompany an engine can be used as the small motor generator of one. Moreover, with individual 
starting of each engine, and a certain engine, the width of face which only a generation of 
electrical energy controls like torque assistance with a certain engine spreads by attaching for 
every engine. Furthermore, the physique of each dynamo-electric machine and weight can be 
stopped. Therefore, improvement in fuel consumption and exhaust air purification can be 
attained. 

[0064] (5) the case where have the engine (an engine 1 and engine 2) of the two same output 
characteristics, and only an engine 1 is operated, and an engine 1 and an engine — change the 2 
modes with the case where it 2 both operates. At the time of low loading, an engine 1 can be 
used independently (an engine 2 stops), an engine 1 and an engine 2 can be used at the time of a 
heavy load, both operating, and two engine operation modes can be obtained. For this reason, 
since two engine maximum-efficiency fields will be produced and an engine can be operated in 
one of maximum-efficiency fields, or the field where the effectiveness of that near is high, 
improvement in fuel consumption and exhaust air purification can be attained. 
[0065] (6) the case where have the engine (an engine 1 and engine 2) of two different output 
characteristics, and only an engine 1 is operated, the case where only an engine 2 is operated, 
and an engine 1 and an engine — change the 3 modes with the case where it 2 both operates. 
At the time of low loading, the engine 1 with a small output can be used independently (an engine 
2 stops), the engine of a bigger output than the engine 1 of an output can be independently used 
at the time of an inside load (an engine 1 stops), an engine 1 and an engine 2 can be used at the 
time of a heavy load, both operating, and three engine operation modes can be obtained. For this 
reason, three places will arise and an engine maximum-efficiency field can attain improvement in 
fuel consumption at the time of stationary transit, and exhaust air purification. 
[0066] (7) Having two engines (an engine 1 and engine 2), an engine 1 drives the knuckle spindle 
of a car and an engine 2 drives the rear wheel shaft of a car. At the time of the heavy load with 
which an engine 1 and an engine 2 are both operated, it can consider as a four-wheel drive and 
transit stability can be planned. Moreover, by arranging the engine which is a heavy lift before 
and after a car body, a weight distribution [ before and after ] can be made comparable, and 
performance-traverse ability, such as revolution of a car, can be improved. Moreover, the engine 
arranged forward and backward softens the impact at the time of a collision, and contributes also 
to collision safety. 

[0067] (8) One engine is a diesel power plant (engine 1), use another engine as a gasoline engine 
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(engine 2), and make the exhaust gas of an engine 2 mix in the inhalation air of an engine 1. 
Although fuel consumption effectiveness is good, it can raise the exhaust air purification nature 
of the diesel power plant which has a problem in exhaust air purification nature, and it can 
improve engine fuel consumption. 

[0068] (9) Share at least one of the cooling system of two or more engines, a fuel system, and 
the control systems. A cooling system required for the usual engine, a fuel system, and a control 
system can be realized by expansion of capacity etc., even if an engine becomes plurality, and 
low cost can be realized. 

[0069] (10) Control the engine speed of a dynamo-electric machine or an engine to double the 
engine speed of an output shaft and an engine shaft. In case two or more engines are changed, 
rotation fluctuation is not given to an output shaft but change of a smooth engine and engine 
starting can be performed, without making a passenger sense the shock at the time of 
unpleasant connection. 

[0070] The generator is connected with the engine shaft, a motor is connected with an output 
shaft, and it has a clutch between an engine shaft and an output shaft. The travel speed of a car 
at a low speed (1 1) In the case of a light load Said clutch is made open, mechanical connection 
is solved, an engine is made into the source of power to which a generator is turned, and the 
torque to an output shaft is generated only by said motor. In the case of a heavy load Said 
clutch is made close, an engine shaft and an output shaft are connected mechanically, and only 
an engine uses an engine and a motor together and generates the torque to an output shaft. By 
this, when cars are a low speed and low loading transit, it becomes a SHIRISU hybrid system, 
and an engine is operated in a maximum-efficiency field. Moreover, when a car is except a low 
speed and low loading transit, it becomes a parallel hybrid system, and by changing operation of 
further two or more engines, by change of a load required for transit, it becomes independently 
possible about two or more engines to operate by linkage, and two or more engine maximum- 
efficiency fields can be obtained. 

[0071] (12) In order to obtain two or more output characteristics, it has the engine of the single 
Taki cylinder and stop the gas column of said engine with a load required for transit. In order to 
obtain two or more output characteristics, output characteristics can be changed even if it does 
not use two or more engines. For example, it is a six cylinder engine, when cars are a low speed 
and low loading transit, a 3 cylinder is stopped, and it operates by the remaining 3 cylinder. 
Moreover, when a car is except a low speed and low loading transit, it operates by 6-cylinder. 
Thus, when a load required for transit changes the gas column to operate by change, two or 
more output characteristics can be obtained with a single engine. 

[0072] (13) In order to obtain two or more output characteristics, it has a single engine and 
change the air-fuel ratio of the gaseous mixture supplied to said engine with a load required for 
transit. MEKAROSU, such as friction loss in the gas column which the gas column in the above- 
mentioned gas column pause engine which stopped generates by this and which pumping-lost 
and stopped, is mitigable. When cars are a low speed and low loading transit, an air-fuel ratio is 
made into Lean (thin), and a best-efficiency-point field is obtained with low torque, and when a 
car is except a low speed and low loading transit, it operates by theoretical air fuel ratio, and it is 
made to become a maximum-efficiency field in the place of high torque. Thus, by changing an 
air-fuel ratio by change of a load required for transit, two or more output characteristics can be 
obtained with a single engine. 

[0073] (14) It has two or more dc-batteries which a dynamo-electric machine and power 
exchange. Since there are other dc-batteries when one dc-battery stops functioning for a 
certain reason, operation can be continued also in the unexpected situation. 
[0074] (15) As for at least one of two or more above-mentioned dc-batteries, charge and 
discharge voltage differs. The capacity of each dc-battery can be determined appropriately and 
the decrease of weight by the miniaturization of a dc-battery can be planned. The dc-battery of 
12V and the dc-battery of 200V are carried. The dc-battery of 12V For example, a controller. 
Consider as the thing of the electrical potential difference currently used by conventional 
automobile, such as a navigation system and an audio, and since the motor of a hybrid car, and a 
generator and the various electrically powered equipments of engine accompanying 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_eije 



2006/08/24 



JP.1 1-3111 37.A [DETAILED DESCRIPTION] 12/12 /<— v 

r 

* 

(electromagnetism an electric rotary pump, an injector, valve train, etc.) are high power Each 
power resource can be optimized by preparing the dc-battery from which the electrical potential 
difference differed by the role, and total weight can be stopped as the dc-battery of 200V is 
used, in order to make the amount of currents small. 

[0075] (16) Let at least one of two or more dc-batteries be a fuel cell. Total weight and cost can 
be held down by the thing for which the dc-battery from which the engine performance and cost 
differed by the role is prepared — one dc-battery holds down magnitude and cost as a thing of 
the electrical potential difference currently used by conventional automobile, such as a 
controller, a navigation system, and an audio, and the motor of a hybrid car, and a generator and 
the various electrically powered equipments of engine accompanying (electromagnetism an 
electric rotary pump, an injector, valve train, etc.) make it a highly efficient fuel cell. 
[0076] (17) Arrange at least one of two or more above-mentioned dc-batteries ahead rather 
than a car center of gravity, and arrange other dc-batteries more back than a car center-of- 
gravity location. By arranging two dc-batteries which are heavy lifts before and behind the 
center of gravity of a car, a weight distribution [ before and after ] can be made comparable, and 
performance-traverse ability, such as revolution of a car, can be improved. Moreover, the dc- 
battery arranged forward and backward softens the impact at the time of a collision, and 
contributes also to collision safety. 

[0077] (18) In case between two or more maximum-efficiency fields is shifted when it has a 
motor and a load required for transit changes while realizing two or more output characteristics, 
compensate the torque and the rotational frequency running short with a motor. Since there are 
few the insufficient torque and the rotational frequencies which should be compensated with a 
motor at this time, the dynamo-electric machine which accomplishes a motor is made small. 
[0078] 

[Effect of the Invention] Since it becomes possible by having two or more engine output 
characteristics to operate in a maximum-efficiency field in large operational status in the hybrid 
car which consists of an engine and a motor according to this invention, a fuel economy and 
exhaust air purification nature can be improved. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the hybrid car which is the 1st example by 

this invention. 

[Drawing 2] the change of the operation mode of the 1 st example by this invention — for this 
reason, it is drawing showing the input from the sensor to be used. 

[Drawing 3] It is drawing showing the output characteristics of the engine carried in the hybrid 
car which is the 1st example by this invention. 

[Drawing 4] It is drawing showing the output characteristics by the mode of each engine carried 
in the hybrid car which is the 1st example by this invention. 

[Drawing 5] It is drawing showing the output characteristics by the mode of the engine of two 
isomorphism carried in the hybrid car which is the 1st example by this invention. 
[Drawing 61 It is drawing showing the configuration of the hybrid car which is the 2nd example by 
this invention. 

[Drawing 7] It is drawing showing the output characteristics by the mode of the gas column 

pause engine carried in the hybrid car which is the 2nd example by this invention. 

[Drawing 81 It is drawing showing the output characteristics by the mode of the Air Fuel Ratio 

Control engine carried in the hybrid car which is the 3rd example by this invention. 

[Drawing 9] It is drawing showing the configuration of the hybrid car which is the 4th example by 

this invention. 

[Drawing 101 It is drawing showing the output characteristics of a common engine. 
[Description of Notations] 

1 — The first engine 3. 8, 9, 10 — Clutch 4 Seven [ — An output shaft. 12 / — A change gear 
ratio, 13 / — An axis arm, 14 / — A tire, 15 / — A radiator, 16 / — A controller. 17 / — 18 A 
dc-battery, 19 / — A brake, 20 / — Differential gear. ] — A motor generator, 5 — The second 
engine, 1 1 

[Translation done.] 
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